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ABSTRACT

Income is an important correlate for numes phenomena in the social sciences. But
many surveys collect data with just a $enguestion covering all forms of income.
This raises issues of quality, and these are heightened when individuals are asked
about the household total raththan own income alon®ata are typically banded,
implying a loss of information. We investigatee reliability of ‘sngle-question’ data
using the ONS Omnibus and British Sodhiitudes (BSA) surveys as examples. We
first compare the distributions of income in these surveys — individual income in the
Omnibus and household income in the BSAithwthose in two other much larger UK
surveys that measure income in mucleager detail. Second, we investigate an
implication of restricting the single questi to individual incomeand interviewing

only one adult per householtal income in respondentsbuseholds is unobserved.
We therefore examine the relationship begw individual andhousehold income in

one of the comparator surveys. Thirdteafimposing bands on comparator survey
data, we measure the information ldsem banding with Generalised Entropy
indices. We then assess its impact on tleeaisncome as a covariate. Disaggregation

by gender proves fruitful in much of the analysis.
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Abstract

Income is an important correlate for numes phenomena in the social sciences. But many
surveys collect data with juatsingle question covering allrfos of income. This raises

issues of quality, and theseedreightened when individisaére asked about the household
total rather than own inconaone. Data are typically bandechplying a loss of information.
We investigate the reliability of ‘single-question’ data using the ONS Omnibus and British
Social Attitudes (BSA) surveys as examples. fikée compare the distributions of income in
these surveys — individual income in the @bus and household income in the BSA — with
those in two other much larger UK surveyattmeasure income in much greater detail.
Second, we investigate an implica of restricting tle single question tmdividual income

and interviewing only one adult per househaddal income in respondents’ households is
unobserved. We therefore examine the relatigmsetween individual and household income
in one of the comparator surveys. Third, afteposing bands on comparator survey data, we
measure the information loss from banding v@#neralised Entropy indices. We then assess
its impact on the use of income as a catariDisaggregation by gender proves fruitful in
much of the analysis.
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1. Introduction

Income is an important correlate of numgs phenomena in the social sciences and
information on income is therefore very commonly sought in social surveys. But in many
surveys, income is not a principal focus denmest and limitations on the length of interview
mean that detailed income questions cannatsied. As a consequence, information is often
collected with just a single gston covering all forms of inegoe. This raises questions of
data quality. Problems may be exacerbated e/hespondents are asked not about their own
individual income but about ¢hhousehold total. The datasimgle-question surveys are also
typically banded, implying a loss of informaiti on the within-band veation in incomes.
There is a trade-off between the extent andildgftencome questions and the accuracy of the
resulting income estimates. This paper expltnestrade-off. We illustrate the issues using
two major UK surveys, the Office for Natidristatistics Omnibus survey (OMN) and the
NatCen British Social Attitudes survey (BpA hese provide examples of the two main
forms of ‘single-question’ suey, the OMN collecting inforation on individual income, the
BSA seeking information from one individua total income in his or her househdld.

First, suppose that we are confined ®rgle question. What the cost in terms of
loss of accuracy? We address this by conmgattie distributions of income in the single-
guestion surveys with those in two surveys thilecbincome data in great detail: the Family
Resources Survey (FRS) and the Expenditure and Food Survey (EFS). The FRS is the
principal source of information on the distributiof income in the UK. The forerunner of the
EFS, the Family Expenditure Survey (FES3d the same role until the mid-1990s. Our
comparisons provide an indirect method of assg) the quality of the income data collected
in single-question surveys. They complethe limited more direct evidence from
comparisons of the same individuals’ answath to a single quesin and to a battery of
questions on different forms of incorfeg. Foster and Lound 1993, Berthoud 2004), and
research using cognitive methadsassess how people responditwle questions on income
(e.g. Collins and White 1996).

Second, suppose we are limited to individnabme, as a consequence of collecting
just information on own income and of inteewing just one person per household — a

common design in many single-question surviylat do we lose compared with household

! Other examples of UK surveys that collect information on total income (individual or household) with a single
guestion include the British Crime Survey, the British Elecstudy, the Citizenship Survey, the Health Survey
for England, and the National Travel Survey. Exampfazoss-national single-gstion surveys include the
European Social Survey, Eilrarometer, and the International Social Survey Programme.



income? It is often household income that isnofst interest to the analyst. If incomes are
pooled within the household, individual weelé and behaviour will be affected by the
incomes of the other household members.@kéEmine the relationship between individual
income and household income per adult in the FRS, which does interview all adults in the
household.

Third, if a single question @ans that we only get banded data, how much information
do we lose and what are the consequences? &eahfo the situation in which (perfectly
measured) data are collected in continuoushfdoanding results in a loss of information.
Taking the OMN banding as one of our examples use Generalised Entropy measures to
quantify the loss under different assumptions abauptrt of the distriltion that is of most
interest. We then discuss the implicationshef loss for the use of income as a covariate,
whether in descriptive analysis or as aplanatory variable in a regression model.

Sections 3-5 investigate the three quesijust outlined. Section 2 paves the way by

describing the surveys we use and their mesasent of income. Section 6 concludes.

2. Data on Incomes

The single-question OMN and BSA are bothderunning surveys. The Office for National
Statistics (ONS) conducts the former every rhoirt common with surveys of this type in
other countries, it is inteled as ‘a fast, cost-effeativand reliable way of obtaining
information on a variety of topics too briefw@rrant a survey of their own’ (ONS 2007). The
survey receives the ‘National Statistics’ latzetjuality marker applied to some of the UK’s
official statistics. The BSA has collected infation since 1983 on sociattitudes in Britain
and like the OMN is drawn on by aaé range of different users.

Both surveys have conventional multi-stage probability designs. Both interview only
one adult (selected at random) per sampleddtmld. Adults are defined as aged 16 or over
in the OMN and 18 or over in the BSA. §OMN response rate is typically around 65
percent, yielding an achieved sample siaeh month of about 1,250 persons. Our own
interest in the OMN — and our motivation forestigating the income data — stems from a
module of questions on charitaltlonations that is spongal three times a year by the
Charities Aid Foundation (CAF) and the Nai#d Council for Voluntary Organisations
(NCVO). We analyse data only from those ni@nin which this module was conducted in



2004/5: July and October 2004 and February Z00%ese months are spread relatively
evenly through the financial year. We use BGA sample for 2004, which covers June to
September. The response rate was 57 perceta.dolection in both sweys is through face-
to-face interview.

Our comparator surveys, the FRS and EFS, share the same sampling frame as the
OMN and BSA (the Royal Mail Postcode Addsédsle), also have multi-stage designs, and
again use face-to-face interviewing. But bothveys interview all adults in responding
households. They operate continuously througlyéae, with the interviews spread evenly,
and have far larger sample sizes. We analyseoahata in both cases for the entire financial
year 2004/5. The household response rate®d4/5 were 63 percem the FRS and 57
percent in the EFS. By these yardsticks,|¢vels of response in the OMN and BSA seem
reasonable (albeit they refer talimiduals rather than householdsjhe use of two
comparator surveys emphasises that no onesquovides ‘the truth’ — estimates of the
income distribution from the FRS and EFS are known to differ somewhat (Department of
Social Security 2000).

Since the OMN and BSA cover Great Bnit§the UK excluding Ndhern Ireland), we
limit analysis of the FRS and EFS to the sdrasis. Again for reasons of differing coverage,
in all four surveys we analysmly people who are aged 19+. Imposing these criteria, we have
unweighted sample sizes of 5,102 persortkegnOMN, 3,162 persons in the BSA, 44,993
persons (in 26,073 households) in the FR& 51,128 persons (in 6,261 households) in the
EFS.

The OMN and BSA data contain a weight é&ach individual that adjusts for the
higher probability of a peos being interviewed in small households, which we apply
throughout. The FRS and EFS haweights that take accouat (measured) differential non-
response, which we again apply. From 2008/6,OMN also has non-response weights and
we test their impact below for data from that year.

Differences in composition between the avbik samples in the four surveys could
help explain any differences found in the dimation of income. In the Appendix we focus on
the comparison of the OMN with the FRS amthsider gender, age, employment status and

% Results from the charitable donations module arertegin CAF and NCVO (2005, 2006) and Micklewright

and Schnepf (2007).

® The OMN rates for the months we analyse were 67 percent in July, 66 percent in October and 64 percent in
February.

* Seehttp://www.statistics.gov.uk/abtiservices/omnibus/sample.asp




education, all factors that have a consideranpact on income. Compositional differences

do not impact clearlyn one direction.

Measurement of income with a single question

Income data are collected in similar wayshe two single-question surveys, and in both
cases the question refers togg income, before deductions fax and social insurance.
OMN respondents are shown a card listing graafgsnual income — 33 in 2004/5 — and 11
possible sources of income (intended to be exhaustiMedy are asked:

‘Will you please look at this card and tetle which group represents your total
income from all these sources before déidns from income tax, National Insurance

etc.”

Although the card lists annuamounts, respondents seem free to give an annual equivalent of
their current weekly or monthimcome if they wish to do so.

In the BSA, respondents are first asked Wwhethey (or their géner) receive each of
a large number of different state benefits. Nbely are asked what is their main source of
income from a card listing a number of poddibs (including earnings, various forms of
pension, student loans etc.). Finally theysitewn another card with7 letters indicating
both bands of annual income and tiveerekly equivalents and are asked:

‘Which of the letters on this card repretetie total income of your household from

all sources before tax?’

The provision of both annual and weekly amsum the card again suggests that respondents
are free to choose the time perioduaich their reported incomes refer.

Although the methods of colleah are similar, an importa difference is that the
OMN asks for information omdividual income while the BSA seeks the total income of the

householda distinction that we k& up in the next section.

® These are earnings from employment or self-employment, pension from former employer, personal/private
pension, state pension, child benefit, income support, other state benefits, interest from savings, other kinds of
regular allowance, other sources e.g. rent, and no source of income.



The two sets of income bands are shawtihe Appendix. Band width increases with
income. The OMN groups are clearly chosems®o obtain a roughly even spread of the
sample; apart from the top interval of £36,40@hich contains eight percent of persons
responding to the income question, only orfeepgroup (£5,200 to £6,238pntains over five
percent. From 2005/6, an additional six closedrirals were added for high incomes so that
the top interval is now £52,000Fhe top interval in the BSA of £56,000+, which refers to
household income, contains 12 percent of the sample providing information on income.

The task for participania a ‘single-question’ survey should not be underestimated:

‘Firstly, the respondent has taterpret the question, spically what is meant by
gross [or net] income. Secondly, he or shetmetrieve the information from memory,
thirdly make a judgement about the infation, and finally, find the appropriate
answer category to tick....If spondents are paid at diffatantervals [time periods]

to the intervals presented in the questitimsy will have to conwe their answers to
the appropriate intgal....For those with more than one source of income, the

calculation of the amount becomes evenarmmplex.’ (Collins and White 1996: 3).

Even when a reminder is given of different pbkstypes of income, as occurs in both the
OMN and BSA, respondents may fail to considiésources. If they attempt to give annual
totals, they may fail to recall hotheir income varied over the previous 12 months on account
of job changes, unemployment or sickneseginpeople in the UK do not need to submit
annual tax returns). And, where the single goestefers to the household total, as in the

BSA, respondents may be very uncertaimobmes other than their own, compounding the

problems of collecting data on individual income alone.

Non-response to the income question

Although the use of a single questiis designed in part to reduce respondent burden and thus
to increase response to an enquiry into incos@sie people decline fwovide the requested
information. This threatens data quality. TO®IN and the BSA illustrate the problem: both
suffer from item non-response for income andéither case is the occurrence of missing

data anywhere near random. In the ONIN}, percent of respondents in our 2004/5 sample
declined to answer the income question. Na@poase is slightly higdr in the BSA to the



question on household income: 11.7 percent irsamiple. (These figures refer to unweighted
data.)

Those answering the OMN income questma notably younger (with an average age
of 48 compared to 57 for those not respondibgjter educated (18 percent with a degree
compared to 12 percent for those not answeringgmployment (61 percent compared to 48
percent), more likely to have supervisory posis in their current or last job (27 percent
compared to 20 percent), and less likely taék-employed (10 percent compared to 18
percent). Respondents to the BSA income qoestre again more likely to be employed and
have a lower average age. Married peoplethase in smaller households (who presumably
find it easier to report the housmd total requested in the Byare also more likely to
provide data.

This pattern of non-response will have an impact on the measured distributions of
income since several of the characteristics eomed are correlated with income. In the case
of the OMN, we investigated this by first estitimg regression modets the natural log of
income for persons providing information. Tiended nature of the data was allowed for
with a model for grouped data estimated by maximum-likelifobde models were
estimated separately for men and women anchgoed a wide range @planatory variables
often included in explanations of incomesbd on human capital theory e.g. education, age,
and occupation. Coefficients typically had th@eoted sign and wereteh highly significant
(which itself speaks well of éhdata). We then used the results to impute income for persons
not responding to the income question.did@ imputed annual income for the non-
respondents was £8,434, which is 30 percelowvbthe £11,902 we estimate for respondents
(we interpolate linearly in thcritical band). However, sie non-respondents represent less
than 10 percent of the total sample, the masstimates of average income induced by
excluding them is quite small.

We restrict analysis of the OMN and tB8A in the rest of the paper to persons
providing income data. However, it is worth notihgt users of these surveys, or the survey
organisers, could impute the missing datthenmanner above or in some other way.
(Individuals could be assigned NS or NatCen to the appragie income band on the basis

of the imputed figure with a indicator varialheluded in the microdat® show if imputation

® Theintreg procedure in Stata ®. (Persaeporting zero income are treatechasing annual income of £1.)
Results are available frothe authors on request.



had occurred).Imputation is already undertaken ®YNS to deal with non-response to

individual income questions in the FRS and EFS — see below.
Measurement of income in the comparator surveys

The income data in the FRS and the EFS aredelll in much more detail than in the OMN
and BSA and there is little douthtat these two surveys shouldpide superior measures of
individual and household income. Both seys collect information separately on each
possible income source. They ballect exact amounts, rathtean requesting information
in banded form. The information provided bgpendents is verifieduring interview where
possible. For example, 60 percent of earninga olethe FRS was verified from payslips in
1998/9 (Frosztega 2000, para 5.2).

However, neither the FRS nor the EFS propéeect yardstickg=irst, despite the
care and attention paid to calten of income in both surveyboth are known to measure
income imperfectly. For example, both survays said not to iddify about a third of
investment income (Department of Social Security 2000® TAp same study reported that
the FRS ‘provided an income distribution tbaderstated’ the disbution in the FES (the
forerunner to the EFS, measuring income wegy similar way) and that the FRS ‘suggests
over-representation of some low income htwdes and under-representation of some types
of high income householdsb{d.: 12, 14).

Second, to the extent that OMN andM@spondents do report incomes over a 12
month period (which is subject to doubt), @i®uld recognise that the FRS and EFS data
refer to a shorter pericdONS has long eschewed collegtiannual income data in these
surveys in favour of weekly or monthiigures (respondents may provide figures for
earnings, for example, on either basfshnnual income has a lower variance than weekly or

monthly income (Boheim and Jenkins 2006). Wwewert all income variables in the FRS and

" An alternative would be to construct a weight based on an estimated model for the response probability.

8 Atkinson and Micklewright (1983) discuss difficultiesdamparing survey income aggregates with totals from
National Accounts.

° For the FRS, we use the gross weekly individual income variable (‘indinc’), which is the sum of the totals for
each separate income source. For thg,EFe use a variable that measuogal ‘normal’ gress weekly income
(‘P0O51"), where the definition of ‘normal’ by long-standiognvention is left to the respondent. As in the FRS, it

is the sum of all separate individual income souréés measure household income as the sum across all
individuals in the household of these variables. Some types of income are not strictly personal, notably Housing
Benefit for low income households. In the FRS, thatisbuted to the household reference person. We assume
the analogous person in the OMN (if sampled within the household) would include this sort of income in his or
her personal total.

1% An important reason for this is the difficulty in collecting information on annual amounts via recall that is able
to be verified (see, for example, Kemsttyal 1980: 71).



EFS to their annual equivalents. There are diferences in the timing of the surveys. In
particular the BSA data are collected in Jtm&eptember while the FRS and EFS survey
continuously through the year. We experimentth taking FRS data from just June-
September for the comparison but the results weng similar to the full year data on which
we focus. (Greater differences wdude found in a high inflation period.)

Finally, the item non-response to income dioes in FRS and EFS is a reminder that
this phenomenon is hard to avoid in any syr\no matter how detaidl the collection of
income. Some 14 percent of the income information was obtained by proxy from other
household members in the 1998/9 FRS and interest from assets and savings was imputed in
13 percent of cases where respondents réfoasdid not know the required information
(Frosztega 2000, paras 4.2 and 5.1). Missing alaiaterest on savings are also imputed in

the EFS, although proxy responses are not allowed.

3 Comparisons of Income Distributions

A comparison of the distribution from a singjaestion survey with that from a survey
collecting detailed information on incomes isiadirect method of assessing the reliability of
the former’s data. Research comparing diyethe same individuals’ answers with both
methods has found a mix of under- and over-siat# in responses to a single question
(Foster and Lound 1993). The differences we fimthe distributions from two surveys using
contrasting methods of colleati will reflect the net effect of under and over-statement, as
well as other factors (such as differencesinme period and composition of samples). The
‘direct’ research suggests thhe net effect may be donaited by understatement, may be
larger for individuals with more complicatéattomes, and may be greater for household

income than individual income.

Individual income

Figure 1 graphs the cumulative frequencyribstions of gross individual income in the
OMN, FRS and EFS. (The Appendix gives timelerlying data.) Table 1 gives estimates of
selected quantiles. We assume a uniform digiohwvithin the bands arerned to obtain the
estimates for the OMN. This assumption is fairly innocuous given the band-widths and
densities and we apply it for all estimatesnfirthe OMN and the BSA in this section. We do



not interpolate in the top unboundeadtkerval, and this determinéise choice in each case of
the highest percentile to estimate.

Looking at the men, the first impressioorr the graph is of a high degree of
similarity between the three sources. The d&ifees in the cumulative percentages between
the OMN and the two other surveys exceed twag@age points for only two groups for the
FRS and three groups for the EFS. Considetdite of the distributions: the percentage of
men with no income is 1.4 in the OMN, 2.7 in the FRS and 1.9 in the EFS, while the figures
for the top group of £36,400 or more are rerahtk similar, 12.9 percent, 13.2 percent and
13.1 percent respectively. The quantiles in Tdbleveal the general pattern more clearly.
The 8" percentile in the OMN is above those frtime other two surveysyhile elsewhere the
OMN gives the lowest estimate of the three diftén not by much. Th@5 percent confidence
interval for the percentage in the OMN upEtt6,640 (50.3 percent) contains the FRS figure.
The difference between th& Bercentiles in the FRS afitFS shows that the choice of
yardstick can influence the picture obtaine@ @MN is much closer to the EFS. However,
elsewhere the FRS and EFS are in closer agreewith each other than with the OMN. The
larger difference at the bottom of the distribuatis consistent with the hypothesis that OMN
respondents are indeed reporting annual insaraier than annualising current incomes
(which have a higher variance) but this doesaxpiain the similarity towards the top of the
distribution.

The comparison is different for women. Tlaeger differences between the OMN and
both the other two surveys are clearly visilsl Figure 1. And all the OMN quantiles are
below those in both the FRS and EF8e seven intervals from £4,680—£5,119 to £10,400—
£11,439 have cumulative frequencies in the Oti&t average 6.5 percentage points higher
than those in the FRS and 4.5misihigher than those in thé&&. However, as for the men,
the distributions converge at hitgvels of income so that tlpercentages in the top income
group are again remarkably similar in the thremeys (3 to 4 percentY'he percentages with
zero income also differ very littfe.

These results refer to 2004/05, before Qi¥&rided weights to partially correct for
unit non-response to the OMN. dihuse with the 2005/06 dgpaishes up the estimate of the

median for men by about 1 percent and moves that for women slightly*d@wun findings

1 Wwith the exception of the zero income group, these results imply that there is first order stochastic dominance
of the distributions with the cumulative OMN percentages higher than those in the other surveys at all income
levels.

12 These results refer to the months in 2005/06 when the CAF/NCVO charitable donations module was included
in the survey: June and October 2005 and February 2006.
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on item non-response for income in 2004/05 repaateale imply that weights to account for
this would bring the estimated medians doywrobably by around 3 or 4 percent. The OMN
medians would fall still further b@w those in the other surveys.

Figure 2 probes the differepicture for men and women more detail, focusing on
the comparison with the FRS and separating#mples by age and labour force status. The
distribution for active men aged less than 6&eis/ similar in the two sources. However, for
inactive men of this age and for men aged 65 and over the distributions differ quite a lot,
especially in the middle two thirds for the farmand the bottom two thirds for the latter. The
OMN medians are 78 percent a8l percent respectively of the FRS estimates. This is
consistent with the hypothesis that a sengliestion on income produces more accurate
answers from people with earnings from emplogttban it does from those not in work and
reliant on benefit income or pensions. Ageyraéso be a factor. However, for the women,
sizeable differences between the distributiaresfound for the sub-sample of active persons
below statutory retirement age as well astiierinactive and those above retirement age.

We further disaggregated the active wornaged less than 60 into those with
dependent children present in the househaldlthose without. (Women cannot be linked
with their own children in the OMN.) The sarbmad pattern as for all active women less
than 60 was found (results not shown). But thstridiutions are much closer for women in
households without children:afrOMN median is 95 percent of the FRS figure compared to
86 percent for the women with children. (Tdistinction is not important for men.) We
hypothesise that women with children are fglto include state benefit income associated
with the children, such as child benefit (a una benefit received irespect of all children

and paid to the mother).

Household income

A single question on the total income in timusehold raises issutgt go beyond the
measurement of individual income alone. Knadge can be expected to be less for others’
income than for one’s own. Even where couples pool all income in a joint bank account,
partners may have imperfect information on eaitter’'s gross, pre-tax figures (the account
receiving net salaries, net benefit paymentsjmerest and dividends etc). The result seems
more likely to be under-reporting than over-reporting.

We view the switch from reporting inddual income to household income as a

‘treatment’ and consider its effect withenquasi-experimental aluation framework. We

11



compare the estimated quantiles in the $imgle-question surveys — OMN and BSA — for
multi-adult households, in each case as agrgage of the corresponding FRS quantiles for
individual and household gross income resipety. This comparisoimvolves a change in
survey as well as the ‘treatment’ of reportindiféerent income concept. We therefore also
compare the quantiles for a ‘control’ group, #iregle-adult households the two surveys.
Individual and household income are the sémnehis group and the difference between the
two sets of quantiles (again given as ecpatage of correspding FRS quantiles) is
unaffected by the treatment. In effect we evaltiageeffect of the treatment by considering a
‘difference in differences’.

The final column of Table 2 shows tH$A quantiles for the multi-adult households,
as a percentage of those in the FRS, afebgtow the corresponding figures for individual
income in the OMN shown in the penultimate column. The ‘treatment’ of asking for
household rather than individual income appd¢arhave a negative net impact on the group’s
ability to report income data. The differenceévibeen the surveys is much larger towards the
bottom of the distribution. In thtop half of the distributiorthe household income figures in
the BSA, relative to the FRS, are about 1Gpetage points below the individual figures in
the OMN. (See also the cumulative percentdgethe income bands in Table A2.) This
difference is about the sarfe@ men and women. Althoughdtousehold figures for women
are in general lower than those for men (thathis BSA quantiles aspercentage of the FRS
guantiles are typically lower), &y are no worse than they are for individual income — where
they are also lower.

However, we have yet to take into accotlna picture for theantrol group of single-
adult households for whom individual and household income are the same by definition. For
them, the BSA figures in the second columntagherthan the OMN figures in the first
column, substantially so for men in particullarother words, the effect of the change in
survey alone from OMN to BSA appears to tesuhigher figures bieg reported. We cannot
rule out that this reflects a differencecomposition between the BSA and OMN samples of
single adults. But this psibility aside, the results suggettat the effect of the ‘treatment’
on multi-adult households is even larger than suggested above. The slightly different wording
of the income question in the BSA and, imtalar, the prior qugtioning of respondents
about receipt of different sebenefits and income sources, may improve reporting of income

per se something that is only revealed wHenking at the single-adult households.
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4. The Relationship between Individual and Household Income

A survey that collects information on individuatome and that inteirws only one adult per
household, as in the OMN, will not observe kataome in the household (except for single-
adult households). Some people will have actegasore income than their own. Others will
need to share their incometiwvother people in the household, such as a spouse who does not
work. Some households pool all their incomeghtly or wrongly this is the assumption
typically made in most analyses of individuallbeing and behaviour ithe social sciences
(see e.g. Burtoet al2007). Users of data in surveysdithe OMN therefore need a guide to
the relationship between inddual and household income. What is lost by the focus on
individual income?

We address this question by comparing tiko measures in the FRS for 2004-5. The
analysis is again restricted to adults int&@n aged 19 or over and the income concept is
again gross income from all sources, expregsadnual terms. Household income is the sum
across all persons in the househot the individual figures.

Table 3 summarises the distributionsrafividual income and of household income
per adult (the household totavitled by the number of adults)The results for men are not
surprising: both the mean and the varianckafsehold income per adult are substantially
lower than for individual income, men sharimguseholds with people who on average have
lower incomes than themselves. Conversely ntean for women risen the switch to
household income per adult but — and this Vess predictable — so does the variance.

The key issue of interest émy user of survey data suah these is the relationship
between the different income concepts at tlikvidual level. Figure 3 plots the natural logs
of the two variables. The lower correlaticoefficient for womersummarises the weaker
association between the two imee concepts in their case.&tata points on the 45 degree
line are for persons living in single adult hehslds, for whom individual income equals
household income per adult by definition. (Theiclusion has relativelittle impact on the
correlation coefficients.) Includg this group in the figuresl§aut a fifth of the sample),
around 40 percent of either sex has householdriequer adult that iwithin 20 percent of
individual income. However, wie just over a half of womehave income per adult that
exceeds their individual income, this is trueonfy a quarter of men (the pattern reflecting the

means in Table 3).

3 We are not trying to measure household welfare in this exercise, so we do not adjust the total income for the
household with an equivalence scale that takes account of size (including children) or composition.
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The diagrams show clearly the many persons, especially women, who have low
individual income but substantially higheousehold income per adult. Among women with
below £2,500 of individual income (1 in 10 okteample), as many as a half have household
income per adult of £10,000+, and thean household income per adulalmvethat for
women with individual income of £2,500—£10,008t £13,450, it in fact equals the median
for all women.) Many fewer men with individuiaicome in this category have high levels of
household income per adult. Low income womenraore likely to be living in high income
households than are low income men. Movinth®other end of thdistribution, however,
only a minority of persons with individualaome of £25,000 or more have household income
per adult that is much below this level. Andhabt all persons at thigvel of individual
income have household income per adult that is above the median. On average, women ‘gain’
more than men in the switch to household meger head and at higher levels of income
they ‘lose’ less. High income women are mitkely to be living inhouseholds with other
higher income people (often theirrpeers) than are high income men.

What are the implications of these comparisons for the user of a survey like the OMN
who believes that household rathiean individual income iselevant for a topic under
investigation? First, low indidual income needs to be tredtgith caution, especially in the
case of women. Many women with low incomelair own live in households with income
per adult that is much higher. Second, high individual incisrgenerally associated with
high household income (by definition, oneelividual income is high enough). FRS data
show that virtually all persoria the top 20 percent of thestlibution of individual income
(taking men and women togethark in the top half of the stribution of household income
per adult, and 3 out of 4 aadove the top quartile. Third,ig worth remembering that
individual income and houbeld income are the same fingle-adult households. Hence,
this group is worth investaging alone (e.g. see Mickleight and Schnepf 2007), although
the behaviour and circumstanadeople living with no othemdults may differ from other
people in a number of ways. Users poglseveral months of OMN data will obtain

reasonable-sized samples of p&sin single-adult households.

5. Information Loss through Income Banding and its Implications

Survey designers can economise by asking fanre information in bands; indeed with a

single question it may not be possible to ab@reater precision. Hence banded data are

almost invariably found in the single-questgurveys. Collection in bands implies a loss of
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information compared to collection on a continuous scale. We estimate the extent of that loss
and then assess its implications. A maintaasslimption is that the banded variable is

perfectly measured, i.e. respondents do assgmnshblves to the correct income category. (We
return to this assumption at the end of the section.)

The extent of information loss

We illustrate the problem by dividing the EFS sample into the groups of gross individual
income defined by the OMN bands. We cemv think of therébeing within-group

information and between-group information ie tBFS measure. The former would be lost
within the OMN or in any otlresurvey collecting baded data. The latter would be retained
(provided one is prepared to estimate thedomeans by assuming a form for the within-band
distributions).

A natural way to measure the loss of information is to split the variation of income
into within-band and between-band componeéits.do this with the Generalised Entropy
(GE) class of indices. These indices are comgnaséd to decompose income inequality into
between-group and within-groupraponents, where the groupsutd be areas of a country,
ethnic groups etc (see e.g. Jenkins 199ve&lldl995). The GE indices are ‘additively
decomposable’, meaning that total inequality'¢ariation’ in the present application) can be
expressed as the sum of theguality within groups and that tveeen groups, the latter being
a function of the group means. The general tdenof the GE indices is given below. A
further attraction of this class embodied in the parametar,that indicates the weight to be
given to distances between incomes at diffepants of the distribution. The most frequently
used values ar@= 0, 1, and 2, which result respectiveiythe GE index corresponding to the
mean log deviation, the Theil index, and halfsheare of the coefficient of variation (CV).

2 fﬁ]: yily® 1, (2)

By choosinga = 2, the analyst gives most weight i tbalculation to income differences at
the top of the ditribution. Witha = 0, most weight is given toehdifferences at the bottom of

the distribution, whilea = 1 represents an intermediate positidn.

In our case the incomes of the groups do not overlap (unlike incomes of people in different regions or ethnic
groups). We could therefore have decomposed thedBéfficient, the most gmular measure of income
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Table 4 shows the results of decompogjragss individual income in the EFS using
these three cases, taking men and women tegatfe use three different variants of the
bands: the 33 bands used in the 2004/5 Ot&l 39 bands used since 2005/6, which include
six additional bands for higher incomes, and avd in which we drastically collapse the
2005/6 bands into just 8 bands, chosen so esritain roughly equal numbers of individuals.
In each case we report the percentage of thatian of income that is within-band — the
information that would be lost in a banded valead he figure in brackets is the proportion of
the within-band vari@on that comes from the top unbounded interval.

The results are striking. If variati is measured with the half-EWve conclude that
the 2004/5 OMN banding loses as much as a hdlfeofariation in income. But almost all of
this is in the top unbounded interval (which @ns 1 in 12 of the sample). On the other
hand, use of the mean log deviation, implying niatgrest in differences at the bottom of the
distribution, results in almosil the variation beg between band. The banding in this case
implies only a very small lost of informatiodse of the Theil index, a popular measure of
income inequality, leads to the conclusion fliié more than 10 percent of the variation
would be lost through banding. Looking down the ranvihe table revealthat the adding of
the extra income categories in the 2005/6 DMl only have reduced the loss of within-
band variation by a moderate amount as measured by the HalfFfa/final line shows that a
large reduction in the numbef income groups (albeit ortesigned to achieve an even
spread of the sample across the new bands)ddeat to only very modest increases in
information loss.

The precise figures in Table 4 dependlom particular setting in terms of the
distribution concerned and tets of income bands evaluated. However, two general
messages are clear. First, a conclusion oettent of information loss depends on whether
one’s principal interest lies in differencesvards the top of digbution or towards the
bottom. Second, a large amountafiation is between band evesen there is only a small
number of income bands. In choosing bandsiiogle-question surveys, designers can benefit
from a literature on optimal grouping e.g. Aghevli and Mehran (1981) and Davies and
Shorrocks (1989 This addresses a converse problstatistical offices that publish

inequality, since in the case of non-overlapping grouigsntex too is additively decomposable. However, we
prefer the GE indices since by varying the paranaetee can allow for different views on the part of the

distribution that is of most interest.

15 See also Cox (1957), who illustrates the problem with the example of a continuous variable measuring health
status, noting that the choice of bands may be influenced by views on the desirability of certain values, as in the
case of blood pressure. Interest in grouping issues stretches back to Pearson (1920) and beyond.
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tabulated data on income distributions basedontinuously measure@riables need to

choose income ranges that preserve ashmmariation in the data as possible.

Implications of the loss

What are the implications of the banding @isers of the data? Tihands should pose little
problem if income is to be a dependent able. Standard computer packages now contain
procedures for handling grouped dependaniables — see thaiscussion of item non-
response in Section 2. But most users of singlestion surveys will see income as a potential
correlate of another variable umdevestigation, i.e. income will be seen as an explanatory
variable, which is our focus here.

Many of these users will be unconcerned. &ample, the researcher who wishes to
cross-tabulate a categorical variable of intefeg. voting intentions, method of travel to
work, etc) against incomeomld be perfectly happy with the Omnibus survey’s 33 bands.
Indeed the detail would be substantially gretitan needed, with thiecome categories being
collapsed for the analysis. The banding is sudfity fine for approximate quintile groups or
decile groups to be identified. In fact, wereamtinuous variable available, as in the FRS or
EFS, income groups would need to be cre&dethe cross-tabulation and hence information
discarded.

The more interesting case is the usho does want a continuous measure but is
confronted with a categoricane. The classic example is the researcher wanting to do
regression analysis using income as one oéxpdanatory variable®s common practice is to
create a continuous variable by allocating indlisls to the mid-point of their income groups,
with individuals in the top unbounded interaasigned to an estimate of the group mean
(which might be taken from external sourceg, ¢he FRS in the case of the OMN or BSA top
intervals)'®

It may be tempting to conclude that& the ‘mid-point’ variable measures the
unobserved continuous income variable with ertteere must be attenuation bias in its
estimated coefficient. In a simple OLS regiea model with one explanatory variable, the
text book result is that classical measurement anrthat variable leaglto a downwards bias

in the parameter estimate — the ‘irowlaf econometrics’ (Hausman 2001). But the

16 Another common practice is to use a set of dummy variables corresponding to the income bands. But this is
impractical if the bands are largerinmber (as in the OMN and BSA) and many users in any case may be
unable to resist their urge for a continuous variable.
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measurement error in this casedd classical in form, an 11D véable uncorrelated with the
unobserved true values. Define the unobsecegdinuous measure of income across which
bands have been placed asaKkd the ‘observed’ mid-points;.AVithin each band the
measurement error; & Z — X;, which is absorbed into thregression equation’s error term,
has perfect negative correlation with %iven a uniform distribubin within each interval, the
set of mid-points, Z have zero correlationith the values of uother than through the top
interval where the errordave the chosen mid-point are unbounded. The equation’s error
term is therefore virtually uncorrelated with I practice, the withinterval distributions
are not uniform, but in our experimenpogted below we still find correlations of @nd

that are very close to zero.

The properties of regression estimatéagipanded data awell-established’ Hsiao
(1983) provides a clear summary — underliningithportance of the uniform distribution for
consistency of the OLS estimator. Manskdd anner (2002) is acent extension. Table 5
illustrates using EFS data. We model indiatii expenditures on alcohol and on clothing
(recorded in the two-week EFS expenditureid&@ras a function of their gross individual
income (in each case selecting only individweith positive expenditures). We first regress
(log) expenditure on the ‘true’ continuoueome variable in the survey;,>and then on the
‘mid-point’ variable, Z We show results first with ghmid-points based on the 2004/5 OMN
income bands and then on the greatly collajppsedis used in Table 4 (less one, since the top
band is now set at £36,400). We experinveitih both double-log and semi-log functional
forms, excluding individuals with very lowaomes and very high incomes respectively to
improve the model fit.

The estimated coefficients when the midfaiariables are used are very close to
those obtained with the continuous variabddlecting the properteeestablished in the
literature. (The estimated standard errors ase abry similar but caution is needed in their
interpretation as the measurement error intredueteroskedasticitythrough the increasing
width of the bands as income risethat has not been allowed for.)

However, several caveats are needed. Fimstexclusion of indinduals with very low
or very high incomes is essential for the patigfresults in this example. When we estimate

models that include all indiguals, irrespective of their level of income, the estimated

" The original motivation was the need to estimate models in an era where computers could not handle the
‘embarrassingly large quantity of information’ (Prais and Aitchison 1958) present in microdata. Hence
observations on dependent and independent variables, both measured continuously, were grouped into cell
frequencies in cross-tabulations, with the mean vadfiise observations in each cell employed in the
regression.
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coefficients on Xand on Zdiffer substantially. This ia reminder that the properties
established in the literature for ‘mid-pointgressions apply only teell-specified models,
where the analyst is estimatitige right model for the datdhis underlines the need for
careful exploration of the datafoee selecting a functional forif.Second, the maintained
assumption throughout this section, that individudd report income in the correct band, is a
strong one. Both our earlier rétsucomparing distributionsna the ‘direct’literature

comparing answers to different types of dioes cast considerable doubt on its suitability.
As a consequence, in practice there is venhlikebe measurement error bias in parameter
estimates obtained with ‘mid-point’ variableseevin models that apparently fit the observed
mid-point data satisfactorily, artle form of that bias is hatd judge. Third, the properties
summarised in Hsiao (1983) aiidstrated with our empiricdindings in Table 5 refer only

to regression models for continuous depenganables. Many outcomeariables of interest

in social surveys are categori¢alg. voting behaviour, attitudeemployment status). Manski
and Tanner (2002, Table VII) compare results from a binary logit model for home ownership
estimated using a mid-point income \anle and a conventional maximum likelihood
approach with results from models estimatgtth modified minimum distance and maximum
score methods. The latter do not assign indivelt@athe mid-points of the income bands and
impose no assumptions on the within-band distion of income. The comparisons underline

the need for caution when using banded tatxplain categorial outcome variables.

6. Conclusions

Single-question surveys of income are commiven both the importance of income to the
investigation of many social phomena and the competing demands from other topics in the
design of questionnaires for sakcsurveys. In the UK, there is also a recurring debate on
whether to include a question on incoméha decennial census (e.g. Collins and White 1996,
ONS 2006)5? It is therefore important that the djtiaand nature of single-question data are
assessed.

There is an important diaction between a single-questi on individual income and
one on the household total. We find from camgons of distributins in single-question

surveys with those in surveys collecting detailembme data that the household total appears

'8 A more suitable functional form, fitting the wholegale, could certainly be found for the OMN data,

involving more than a single parameter in income or log income.

1 The 2007 Census Test included a question to each individual in the household on total gross income, with 8
income bands. Sdwtp://www.statistics.gov.uk/census2001/pdfs/2007_test H1 form.pdf
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to be collected much less well than individurdome. The differences are especially notable
at the bottom of the distribonh. The comparisons for men show that single-questions on
individual income can result in distributiotisat correspond very clely to those based on
detailed income data, eventhe top of the distribution.

While individual income appears better measured, there are notable differences
between men and women, between peoplearking age and the elderly and, among
women, between those with children ie thousehold and thosechildless households.
These differences suggest groups where grgaiobing or remindingf possible income
sources prior to the single quest may be especially useful.

Although collection of individual incoma&lone is likely to produce more accurate
answers, the user of the data is then léhout an estimate of the household total if, as is
common, only one person in each househoidtegsviewed. We showed the relationship in
the UK between individual and household incoiee results are again less encouraging for
women. Women with lowndividual income are much more likely to be in households where
there are other substantial sces of income than are lowcome men. Individual income and
household income per adult have a lower dati@n for women than for men. Nevertheless,
we argued on several grounds that individnebme data have considerable value.

Lastly, we analysed the hding of single-question datahis results in a loss of
information that must be balanced againstttueh reduced costs of data collection. But the
loss may be quite small, although we showed trewerdict depends on what part of the
distribution is of most interestVe argued that the loss will tber little to many users of the
data. We then summarised the implicatiorrsulgers who want coimuous measurement of
income for use as an explanateariable in regression models.

In addressing these issues, we posedithation as a trade-off. On the one hand,
detailed questions on inconmead to greater accuracy and more information but at greater
survey cost. On the other, single-question sw\e®flect income datat much less cost but
there are losses of accuracy and informationspeetive of how one viessthis trade-off, the
detailed-question surveys will always have a place, as they provide information on each
component of income, as well as on the totabfoindividual or a household. As far as the
single-question surveys are conued, there are definite losdmst they do not seem to be

catastrophic. We need therefore to quantigylthsses, which is what the paper has done.
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Appendix

Composition of OMN and FRS samples

We report differences between the compositibaur selected samples of 2004/5 OMN and
FRS data.

Gender The OMN includes a slightly higher share of men, 46.4 percent compared to
48.2 percent in FRS.

Age. The average age of women is the samtbe two surveys, 48.7 years; however,
men are on average over two years oldéhénOMN, 49.4 years compared to 47.1 years in
the FRS. The share of men that are aged up t® gven percentage points less in the OMN.

Employment statuBoth surveys contain a variabteeasuring ILO activity status:

employed, unemployed or inactive. The percentagesch category is strikingly similar in

the two surveys for both men and women. (Diffieses appear only in the first decimal place.)
However, once we focus on the people of imglage (defined as up to age 59) the OMN
figure for men in employment is three peraae points higher, 85.7 percent compared to
82.7 percent in the FRS. A comparison of income measurement in FRS and the Family
Expenditure Survey (the forerunner of the ER8fed that the FRS ‘tends to over-state the
numbers not in employment’ (Depaent of Social Security 2000: 12).

Education While the OMN has quite detailedanmation on respondents’ educational
attainment, the FRS collects only limited infaation: whether the respondent has a degree,
‘another kind of qualification’, or neither. Therpentage with a degree is very similar in the
two surveys, 17.4 in the OMN and 18.7 in the FRS.

These results show the composition of @dN and FRS samples — in terms of the
variables concerned — to beryaimilar. The lower share gbunger men in the OMN may be
expected to slightly reduce estimates of mieaome relative to the FRS. However, the OMN
has a slightly higher share of working agen in employment, which should have the

opposite impact.

The OMN and BSA Income Bands

Tables Al and A2 give the bands and tistribution of our samples across them.
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Table Al: Cumulative frequencies (percent)individual income, OMN, FRS and EFS

Income band Men Women

(Es pa) OMN FRS EFS OMN FRS EFS
Zero 1.4 2.5 1.9 2.2 2.9 2.3
less than £520 2.1 3.3 2.9 4.3 4.1 3.9
£520 to less than £1,040 2.3 3.7 3.3 6.4 55 54
£1,040 to less than £1,560 2.6 3.9 3.6 8.3 7.2 6.8
£1,560 to less than £2,080 3.3 4.2 4.0 9.8 8.7 8.2
£2,080 to less than £2,600 4.1 5.1 4.7 14.5 10.7 11.1
£2,600 to less than £3,120 5.2 6.0 6.0 17.2 14.9 15.2
£3,120 to less than £3,640 6.2 6.6 6.9 20.1 17.2 17.4
£3,640 to less than £4,160 7.6 7.5 8.2 22.8 19.7 20.0
£4,160 to less than £4,680 9.6 8.5 9.6 26.0 22.1 22.9
£4,680 to less than £5,200 11.4 9.6 10.6 30.7 24.8 25.3
£5,200 to less than £6,240 15.3 12.2 13.8 38.0 30.0 33.3
£6,240 to less than £7,280 17.9 15.2 17.5 44,2 35.7 39.1
£7,280 to less than £8,320 21.2 19.1 20.9 48.4 40.9 44.4
£8,320 to less than £9,360 24.8 23.0 24.3 53.1 46.8 49.1
£9,360 to less than £10,400 28.4 26.9 27.4 58.0 51.9 53.8
£10,400 to less than £11,440 32.8 30.8 31.0 61.9 56.6 58.0
£11,440 to less than £12,480 36.1 34.9 34.0 66.1 61.1 61.8
£12,480 to less than £13,520 39.5 38.6 37.7 68.9 65.0 65.2
£13,520 to less than £14,560 42.0 42.2 41.2 72.3 68.9 68.9
£14,560 to less than £15,600 46.4 45.6 44.8 75.4 72.2 71.7
£15,600 to less than £16,640 50.3 49.0 47.6 77.8 74.9 74.8
£16,640 to less than £17,680 52.6 52.2 50.8 80.0 77.5 77.2
£17,680 to less than £18,720 55.5 55.3 54.1 81.8 79.9 79.4
£18,720 to less than £19,760 58.1 58.2 57.2 83.1 82.1 81.4
£19,760 to less than £20,800 62.3 61.1 60.0 85.5 84.1 83.3
£20,800 to less than £23,400 68.5 67.1 66.6 88.0 87.5 86.8
£23,400 to less than £26,000 74.1 72.6 72.6 90.9 90.3 89.5
£26,000 to less than £28,600 77.5 77.2 77.6 93.0 92.4 91.4
£28,600 to less than £31,200 81.0 81.1 81.3 94.5 94.1 93.5
£31,200 to less than £33,800 83.8 84.1 84.0 95.8 95.3 95.0
£33,800 to less than £36,400 87.1 86.7 86.8 96.6 96.4 96.2
£36,400 or more 100.0 100.0 100.0 100.0 100.0 100.0
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Table A2: Cumulative frequencies (grcent), household income, BSA and FRS
(individuals in multi-adult households)

Men Women
Income band
(Es pa) BSA FRS BSA FRS
less than 4,000 1.2 0.6 1.5 0.6
4,000 to 5,999 3.0 1.0 3.8 1.0
6,000 to 7,999 57 1.8 6.9 1.8
8,000 to 9,999 10.0 4.0 11.7 3.9

10,000 to 11,999 14.5 7.0 16.3 7.0
12,000 to 14,999 21.4 13.1 22.6 13.5
15,000 to 17,999 26.4 19.0 28.6 19.7
18,000 to 19,999 30.9 22.7 34.8 23.7
20,000 to 22,999 36.9 29.0 40.4 30.3
23,000 to 25,999 44.0 34.8 47.3 36.4
26,000 to 28,999 48.3 41.0 54.9 42.6
29,000 to 31,999 55.2 46.9 61.4 48.7
32,000 to 37,999 64.8 58.2 68.8 59.9
38,000 to 43,999 72.0 67.4 76.6 69.1
44,000 to 49,999 80.2 74.6 81.9 76.2
50,000 to 55,999 85.5 80.2 86.1 81.4
56,000 + 100.0 100.0 100.0 100.0
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Table 1: Percentiles of individual gross income, OMN, FRS and EFS

OMN as % OMN as %

Men OMN FRS EFS of FRS of EFS

PS5 3,025 2,340 2,808 129.3 107.7
P10 4,809 5,304 4,926 90.7 97.6
P25 9,407 9,828 9,580 95.7 98.2
P50 16,563 16,900 17,349 98.0 95.5
P75 26,640 27,248 27,336 97.8 97.5
P85 34,644 34,632 34,701 100.0 99.8

OMN as % OMN as %

Women OMN FRS EFS of FRS of EFS

P5 676 884 858 76.5 78.8
P10 2,103 2,444 2,520 86.0 83.5
P25 4,516 5,200 5,150 86.8 87.7
P50 8,657 9,984 9,566 86.7 90.5
P75 15,467 16,640 16,713 93.0 92.5
P90 25,074 25,688 26,731 97.6 93.8
P95 32,073 33,020 33,789 97.1 94.9

Note: OMN percentiles estimated with the assumption of a uniform distribution in the
relevant range.
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Table 2: Percentiles of individual and hasehold gross income, OMN, BSA and FRS

‘Control group’: ‘Treatment group’:
individuals in individuals in
single-adult households multi-adult households
OMN BSA OMN BSA
as % as % as % as %

of FRS of FRS of FRS of FRS
Income individual household individual household
concept
Men
P5 59.5 76.8 146.3 70.3
P10 61.6 78.0 103.6 74.4
P25 69.3 92.1 101.7 81.6
P50 81.4 125.3 102.1 88.7
P75 87.4 118.7 100.2 915
P85 89.4 114.6 100.9 88.6
Women:
P5 67.7 80.0 148.7 63.1
P10 68.8 72.0 80.3 69.5
P25 67.4 72.2 91.2 78.9
P50 77.9 845 93.9 83.0
P75 83.8 104.5 95.4 87.3
P85 94.7 107.1 96.9 89.1
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Table 3: Individual gross income and housetld gross income per adult, FRS (£s pa)

Men Women
Mean Std. dev. Mean Std dev.
Individual income 22,372 29,650 12,742 14,678
Household income per adult 17,906 18,758 16,687 16,386

Note: the unit of analysis in each case is the individual.

Table 4: Percentage of variation in incomehat is within-band and the proportion of
within-band variation generated by the top interval, (EFS)

Mean log

Banding deviation Theil index Y% C\V % individuals
(@a=0) (@a=1) (@a=2) in top interval

OMN bands 2004/05 3.3 12.4 50.2 8.4
(0.50) (0.99) (0.99)

OMN bands 2005/06 2.3 7.7 41.9 3.5
(0.30) (0.99) (0.99)

8 bands, top interval 8.8 10.5 43.3 3.5

as for OMN 2005/06 (0.08) (0.72) (0.97)

Note: the proportion of the withiband variation that is genéea by the top band is shown in
brackets. The top-band OMN band in 2004¢@&ts at £36,400 and in 2005/06 at £52,000.

Table 5: Estimated coefficients on individuaincome in regressions of individual alcohol
and clothing expenditure, EFS

Income Log income
Alcohol Clothing Alcohol Clothing
‘true’ (continuous) 11.609 11.838 0.261 0.215
(0.982) (1.321) (0.020) (0.025)
‘mid-point’ 33 bands 11.699 12.180 0.249 0.210
(1.023) (1.343) (0.019) (0.024)
‘mid-point’ 7 bands 11.594 11.787 0.248 0.208

(1.012) (1.320) (0.019) (0.024)
Sample size 6,180 5,283 5,693 4,704

Note. Estimated standard errors are given atkets. Alcohol and clothing expenditure relate
to a two week period and are in logs. In thedel with income in levels, individuals with
income above the §Percentile are excluded. In the modéth income in logs, individuals
with income below £3,120 p.a. are excluded. Thenthariable has a top interval starting at
£36,400, but otherwise is #® collapsed band variable used in Table 4.
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Figure 1: Distribution of indi vidual gross income, cumulatre frequencies (percent),
OMN, FRS and EFS
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Note: we include any negative amounts (causelbsses from self-employment) with the
zeros in the FRS and EFS.
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Figure 2: Individual income distribution by activity and age, cumulative frequencies
(percent), OMN and FRS

100 + _ . ——————
%0 Men inactive and e Men 65
b nger than <
younger than 65 _~— or older
o 80 - prd /
(@]
8 70 - '
c
[}
e 60 -
[}
o
o 50 -
= J
S 40 /" Men active and
E 40 | / younger than 65
>
@)
20 - —OMN
10 FRS
O 1 I I I !
0 10,000 20,000 30,000 40,000
Annual gross individual income (£)
Women inactive and
100 - younger than 60
/;’/
90 ~
80 ~
()
g 70
c
8 60 Women active and
g 50 - younger than 60
[¢]
2
8 40 -
>
=
3 30 ~
20 - — OMN
10 - Women 60 or ove FRS
0 1 = T T T T T T T 1

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Annual gross individual income (£)

Note: OMN sample sizes for men are 262 iiva&cand aged under 65, 492 retired, and 1307
active and under 65. Sample sizesWwomen are 450, 1276, and 834 respectively.
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